Compared to control cells (left), yeast lacking the CPC protein Sli15 (right) accumulate more of the kinesin Cin8 at their spindle midzones.Members of the chromosome passenger complex (CPC) regulate kinesin motors to control how fast the mitotic spindle elongates, Rozelle et al. report.

The CPC consists of the mitotic kinase Aurora B and its associated regulatory proteins. The complex localizes to kinetochores at the beginning of mitosis and regulates their attachment to the mitotic spindle. The CPC moves to the central spindle in anaphase, but the complex\'s precise function at this stage of mitosis remains unclear.

Rozelle et al. examined the anaphase spindles of budding yeast lacking various components of the CPC. Although spindles grew normally in cells lacking Aurora B itself, spindle poles moved apart more slowly in the absence of the regulatory passenger proteins Sli15, Bir1, and CBF3. Spindle microtubules are slid apart by the kinesins Cin8 and Kip1, yet deleting either of these motor proteins accelerated spindle elongation in CPC-mutant yeast, indicating that they can also act as brakes to limit microtubule movements. The CPC may switch the motors\' activities by rearranging them on the anaphase spindle---more kinesin accumulated at the spindle midzone in the absence of the CPC regulatory subunits---or by influencing their posttranslational modification.

CPC mutants took longer to complete mitosis because their slowly elongating spindles activated a signaling pathway called the mitotic exit network, which maintains cells in anaphase. Senior author Kenneth Kaplan now wants to investigate how slow-growing spindles activate this pathway and to determine whether the CPC modulates spindle length in order to ensure that chromosome segregation is complete before the cell divides in two.
